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TELEVISION SIGNAL ANALYSIS REPORT

CALL CHANNEL _ LOCATION
SHIFT FROM TO
BY DATE )
THE FOLLOWING PARAMETERS TO BE MEASURED FULL FIELD
OUTGOING DEMODULATED
BLANKING LEVEL (72.5-77.5)%
WHITE LEVEL (10-15)%
SETUP INTERVAL {S-10) IRE Units
HORIZONTAL SYNC PULSE WIDTH (4.4-5.1) us.
FRONT PORCH DURATION {minimum 1.3) us.
SYNC TO END-OF-BURST DURATION (maximum 7.9) us.
. 2>
SYNC TO START OF VIDEO DURATION (9.2 min) us. o
TOTAL HORIZONTAL BLANKING INTERVAL {11.5 max) us.
COLOR BURST LENGTH (8-11) cycies
COLOR BURST AMPLITUDE (90-110)% of sync
BREEZEWAY DURATION {minimum 0.4) us.
PULSE RISE TIME ' {maximum 0.3) us.
EQUALIZING PULSE WIDTH {nominal 2.5 us. -
_ 45-50% of H sync) us.
SERRATION WIDTH (3.8-5.1) us.
SPIKING/OVERSHOOT/TILT (MAXIMUM 5) %
BLANKING/SYNC TIP VARIATION (MAXIMUM 5)%
(Scape must be irggered ot FIELD RATE and SLOW D.C. RESTORATION)
VERTICAL BLANKING INTERVAL (18-21) LINES
OUTGOING DEMODULATED NOMINAL
SYNC AMPLITUDE IRE -~ IRE .40 1=13
SUQCARRIER FREQUENCY MHZ
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Appendix C

"Video Frequency Broadcast Measurements”
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CEMCOULATED

T

CUTGOING NCMINAL
P.? AMPLITUDE 5§ MHZ iRE IRE 50 IRE
1.5 MHZ IRE IRE 80 IRE
2.0 MHZ IRE IRE 60 IRE
3.0 MHZ IRE IRE 60 IRE
3.58 MHZ IRE IRE 60 IRE
4.2 MHZ IRE IRE 60 IRE
AXIS SHIFT 5TO 4.2 MHZ IRE IRE 60 IRE
COLOR BAR TEST SIGNAL (LINE 17 FIELD 2)
OUTGOING DEMODULATED NOMINAL
VARIATION OF BLUE BAR '
VECTOR WITH RESPECT TO BURST ° ° o°
.COMPOSITE TEST SIGNAL (LINE 18 FIELD 1)
OUTGOING DEMODULATED NOMINAL
2T SIN SQUARED PULSE AMPLITUDE IRE IRE 100 ms’_: :
12.5T SIN SQUARED PULSE AMPLITUDE IRE IRE 100 IRE
12.5T CHROMA DELAY (POSITIVE OR NEG) NONE
12.5T BASELINE DEVIATION POSITIVE IRE IRE +0 IRE
12.5F-BASELINE DEVIATION NEGATIVE _ IRE IRE +0 IRE
WHITE BAR AMPLITUDE IRE IRE 100 IRE
WHITE BAR LINE TIME DISTORTION (TILT) % % 0%
STAIRSTEP DIFFERENTIAL GAIN % % 0%
STAIRSTEP DIFFERENTIAL PHASE - ° ° o®
VIR TEST SIGNAL (LINE 19 FIELD 1)
OUTGOING DEMODULATED NOMINAL
CHROMINANCE LOWER UMIT IRE IRE S0 IRE
CHROMINANCE UPPER LIMIT IRE tRE 90 IRE
REFERENCE BLACK LEVEL IRE IRE 7.5 IRE
LUMINANCE REFERENCE LEVEL IRE IRE 50 IRE
SUBJECTIVE EVALUATION OF PICTURE QUALITY
OUTGOING DEMODULATED NOMINAL
AUDIO LEVEL INVU | vU vuU vu
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VIDEO FREQUENCY BROADCAST MEASUREMENTS

By
Stu Rasmussen

Equipment
Requirements

Equipment Needed

in order to make satisfactory mea-
surements of video signais, a cer-
tain minimum of equipment is
required. For most measurements,
a video wavetorm monitor is all that
is needed, but to do a complete
analysis of a system requires some
additional equipment. The wave-
form monitor shouid include pro-
vision for making measurements on
vertical interval test signais (VITS)
and provide filtering to allow sepa-
rate examination of the luminance
and chrominance components of
color television signals. The TEK-
TRONIX 1480 Waveform Monitor is
recommended for these measure-
ments. In addition to the waveform
monitor. a vectorscope must be
used for making certain measure-
ments on ¢olor television system,
particutarly differential phase mea-
surements. The luminance tilter and
color gecoders of the TEKTRONIX
520A Vectorscope make it an ex-
cellent too! tor evaluating both the
luminance and chrominance
channeis of most video equipment.
The waveferm monitor and vector-
scope are ail that are required to
accomaotish these measurements,
but if a greater level of accuracy is
desireg 'n timing measurements, a
conventional oscilioscope with an
assoc:ategagigital counteritimer
woula =2 a great asset. Measurihg
the outzcut of a television trans-
mitter at paseband requires a de-
moaguiaicr. For greatest accuracy
this cemogulator should provige a
zero carrier reference puise for
determ:ning oercentage of modula-
tion. ana igeally will use synchro-
nous cetec:ion to avoid quaarature
distortion.
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Video Ampiitude
Measuremants

AT one time 0- ancther. just anout
evary comoonan: oart of a video sig-
1& must pe measured or adjusted.
Tra gveraii amolituce of the signal
ar: each of its component pans
nave strigtly gei:ned tevels. and the
reiationshio between the pars is
a1so critical. Wa'l: start with the
measurement oi overall amplitude.

Overall Amplitude

——1INSUT
SYSTEN - _ﬁ) WAVE -
UNDER ; FORM
TzST $ | MONITOR

This measurement. also known as
insertion gamn, is a measurement of
tne peak-to-peak amplitude of the
tetevision signal. Tne signals that
are distributea around the plant are
al'! supposea to be 1 volt peak-to-
peak. from sync tip to peak white.
Any time tne signa! amplitude is
iess than gr greater tnan this levei,
tnere is the possibility that some
piece of equipment will either over-
load or possibly not give its best
performance. To measure signal
level, or insertion gain, set the
waveform monitor to display a 1 voit
peak-to-peak full scale signal, and
then apply the signal to be mea-
sured to the video input. If its ampli-
tude is greater or less than 1 voit,
there is something amiss some-
where, and the signal shouid be ad-
justed to the correct amplitude.
There is a chance that the incorrect
level is caused by a distortion
somewhere in the signal chain, so it

wlulc o2 well 10 adjust :ne variable
gain controt of the wavaiorm mon-
ito” sO that the signal amplitude is
ac:ually centered correctiv between
the 100 IRE and -40 {E2 limits on
the graticule. Once this is done.
cneck to see that the ratuio of picture
ampdlituge to sync amoiitude is cor-
rect. There snould pe 100 units of
picture and 40 units of svnc, disre-
garding any chrominance compon.
ents that may be presen:. !f the sig-
na! 1s- correctly prooortioned, but
low or high in amplituge. it can be
adjusted to the correct level. If there
1S an imbalance dDetween the picture
ana sync, the cause of this disturb-
ance snouid be tound and cor-
rected.

As an aid to accurately setting the
video amplitude. the TEKTRONIX 1480
Series of waveform monitors pro-
viges an accurate comparison
between a precise 1 voit calibration
signal proviged by the waveform
monitor and the amplitude of the in.
coming signal. Feed the signal to be
adjusted into the waveform monitor
A nput. set the DC RESTORER to
SYNC TIP, and depress both the
QPERate and CAlLibrate buttons
simuitaneously. The waveform dis-
play will show the video signal
twice, with the two signals offset by
exactly onse voit. Adjust the incom-
ing signal amplitude so that the
peak white of the iower trace signal
and the sync tip of the upper trace
coincide. When this happens, the
incoming signal is exactly one volt
peak-tc-peak. To locate a reference
level for peak white, you may have
to find a VIT signal that includes a
white flag, such as tha puise and
bar waveform. For greater accuracy
in setting the signal level, increase
the vertical gain of the waveform
monitor to the 0.2 volt full scale po-
sition and fine tweek the signal
level to 1 volt.

Overall Amplituce Measurement

1. Display the signal on tne wave-
form monitor a: 5 or 10 usec/div,
with the VOLTS FULL SCALE at
1V CAlLibratec. Adjust the signal
amplitude tor 140 units. disre-
garding chromrnance_} compon-
ents. :

2. The 1RE response position can
be used to remove chrominance,
making this lavel setting easier.




TEST SIGNAL GENERATCR

l

SYSTEM UNDER TEST

l

WAVEFORM MONITCR

3. For accurate !evel setting, dis-
play a test signat wnich contains
a ~vmte reference. A VIT Com-
posite signai s shown here.
Seiect the SYNC TIP DC RE-
STORER moge.

4. Depress both :ne OPERate ang
CAl:zrate puttans simultaneous-
ly. ang position 'he gisplay so
that the svnc 0 of the upper
trace and the .wnite ‘lag of the
lower trace sre ar the dianking
leveion the grat.cule.

5. Switch to 0.2 Voltsidiv to in-
crease sensitivity.

6. Adjust the signal level until the
sync ltip anag wnite flag are at the
same ievel. This Zroceaqure ac-
curatelv sets :ne viceo amolitude
to 1 Voit o-c.

Checx :ha: 'he svnc 'o picture
ratio :s correct. =0 units of sync
anag 10Cun:iis ot picture.

Demodulator Measurements

Ot the air measurement of video
signals 'mooses some -estrictions
on the test egquiomen: teng used.
The waveiorm monicr ang vector-

scope wui fairtnigiy nagicate the
outout 3% ‘me czemccoulater. dut
tnere s N0 wav ‘¢ ancw it ‘he de-

moduiator s (ethng tne truth. For
most measurements. 3 quatty de-
modulator. 'ncorporating svncnro-
nous detect:on. s a must. The

simple diode demod usually found
at a transmitter site just won't do
the job. Any signal measurement
done at video baseband can be
made from a suitable demodulator.

Percentage of Modulation,
Moduistion Depth

A=

PRECISION DEMODULATOR

VIDEQ | OUT

'
WAVEFORM MONITOlﬁ

Connect the demodulator output
to the waveform monitor, as shown,
Locate the zero carrier reference
puise from the demodulator and
set the demoduiator output level
so that the sync tip of the signai
is at -40 units, and the zero carrier
reference pulse is at + 120 units.
Now verify that the blanking leve!
is at 0, and peak white of the
transmitted signa! is 100 IRE. It
either blanking or peak white are
not correct, there is cause for sus-
picion that something is amiss in
either the demodulator or trans-
mitter. By using the rf spectrum
analyzer to examine the carrier sig-
nal, the source of trouble can be
identified. The right hand scale on
the waveform monitor graticule is
calibrated in percentage aof peak
power. from zero at - 120 (RE to
100°% at sync tip. There 1s no way to
determine transmitter outout power
using a demodulator. as direct refer-
ence to the output stage of the
transmitter is necessary. Neverthe-
less. once power has been deter-
mined. the waveiorm monitor dis-
play will indicate cercentage of this
measured peak power,



Demodulator Measurements

vertical interval test signal from
orecision aemodulator. The grati-
cule scale at the right is calidbrated
in percentage of modulation. On a
correctly adjusted system, sync tip
is 100% oower, bilanking is 75%
peak power, and reference white is
12%:2% peak power. The zero carrier
reference puise is inserted by the
gemodulator as an aid in determin-
ing carrier r! levels.

Syns Amplituge

Tns measurec level of syng, from
SYRZ Up tO Dianking. is NOt as im-
poriant as tn2 reiationshio petwesen
syns and pisiure or hetween svno
ang zero carnie:. 20/140 of the com-
pes:te video signal shouid be sync.
On a 1 volt signal. the sync ampli.
twae should o2 286 millivolts. At the
transmitter. 'ne sync amplituae
snould be equa! 10 25% of the over-
all s:gnal amoliyge. from sync ug
10 zero carne-. Tna refative levels of
svnz. picture. anc zero carrier are
shown below:.

If gross distortions are introduced
in a transmission system, the sync
to picture ratio is the most apparent
ingicator. Some common sources
of amplitude non-linearities are

microwave transmissisa links ang
high gowered visuz :ransmitie’s
By 1ts very nature. N2 rransmiiiar s
a tremengous sours? of amoinugs
distortions. In orge- to maxe ‘ne
transmitter outbu: ICOK Deiter. ins
signa! fted to it ts ora-.gistontec i<
compensate for tne aon-hingarines
introguced guring mogsulatdn, Tns
pre-distortion. or May we say Ors.
correction, is qQedengen! or tns

average picture leve: of the signa..
sO there is some compromise on
optimum egualizauon. A getter
solution to the transmitter distor-
tion problem is to use an interactive
corrector which sampies the outout
signal and makes its correcuions e
the input signal to compensate tor
the transmitter abnormalities. -

: CA3AIEF
1”2 SCALE Sz
e — ZERQCARRIER __ ___ o
' REFERENCE \ '
\
\
! -
—— e — '.4 =
REFERENCE
WHITE
—_——— e ———— 75%
—————————— 100%

Relative levels of sync, picture and
Zero carrier.
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1. Sync should be 40/140 of the
composite video signal.

> Sync amopiituge must be equal to
25% of the zifference cetween
peax cower zng zero cower. Sync
e s "CJ0%. ceak sower and
sianxing srcuig be TEY, peak
oower

Burst Amplitude

The color burst, from EIA standards,
is to be equal in amplitude to the
synchronizing signal, and centered
on the blanking level. The FCC re-
quires the burst on a transmitted
signal to be within 30% to 110% of
the amplitude of sync. This mea-
surement can be made at either the
transmitter input or from a demodu-
lator. It is well worth considering
that the Federal Communications
Commission field inspectors make
their measurements from an off the
air signal. so it wouligd be to your ad-
vantage to do likewise. To measure
burst amplitude, the signal can be
measured directly an the IRE scale
of a waveform monitor, and shouid
be 40 units peak to peak. It is easier,
however, t0 compare the amplitude
of burst to the sync signal to see if
it is within specs. To do this. posi-
tion the signal and adjust the
VOLTS FULL SCALE and VARiable
control until the sync signail fills the
100 IRE scale from blanking to
+ 100. Now position the signal so

that the burst signal extenas uo-
ward from bianking. The top of the
burst envelope Now ¢corresponas (o
its amplitude relationship t0 the
sync signal. For example, if the
burst signal tip were at the 95 IRE
unit line. burst is equal to 95%,; of
sync amolityde. Using this tech-
nique. bursts mus: 2e between 90
and 110 ynits in heignt comparea to
sync at 100 units.

1. Adjust display until sync extends
from 0to 100 IRE.

2. Reposition the signal so that
burst extends upward from the 0
IRE scale division. Burst ampli-
tude must be between 90 and 110
units on the scale. Burst shown
here is about 2% high, which 1s
well within specifications.
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reguires tha: the picture
v lack tevel be separated from
tianking Dy a setuc level ot 7.5

2.5 IRE units. This setup level
geas not incluge color subcarner
comoonents which may extend
betov this level. TO Mmeasure setup.
aisptay a full fiela picture signal,
ana measure the ievei from blank-
ing to the lowest poruon ot the pic-
ture signal. To eliminate chrom-
inance components that may con-
fuse this measurement. use the iRE
titter position ot the wavetorm mon-
itot. Setup is measured between
bianking and oicture biack, so if the
picture does not have any areas
whnich are plack. the result of this
measurement is not valid. In this
case. wait until black 1s present in
tne picture and then perform the
measurement.

1. Picture black is separated from
bianking by 9 IRE. Setup must be
within the range of 5 to 10 IRE.

Synchronizing

Timing

Measurements

T T LR T T T U
WL-JT--_JL_:—JULJLILb-hUE lJU-
Format Check

The broaccas: television signai

mus: contorm 10 the iorma: dia-

grammed i FCC 73.69¢. Figure 6.
anc shown nere in atbrevialed
form. Before making timing mea-
surements on the signal. verify
that the signal format is as shown
here. Pay particular attention to
the number of equalizing pulses
and sync puises contained in the
vertical interval. and be certain that
vertical blanking starts three lines
before the start of the vertical syn¢
pulse. Verify tnat the relative widths
of tne vanious pulses are approxi-
mately correc! pefore proceeding
with the actual timing measure-

ments.
INPUT
SYSTEM A WAVE -~
UNDER FORM
TEST MONITOR

Synchronizing timing measurement
setup.

1. Field 1 Blanking interval.

2. Field 2 Blanking interval.

Horizontal Blanking

Horizontal blanking. as defined by
the FCC. is measured between
points on the waveform at +4 IRE
units. The minimum width for blank-
ing is 10.49 microseconds, and the
maximum width permissible by
FCC specification is 11.44 migro-
saconds. The maximum width
specification applies to a measure-
ment made at 90 IRE units above
blanking. 1t is unlikely that many
signals will be found to measure
which have video immediately after
blanking which reaches to 90 IRE,
but if this is the case, the maximum
timing applies.

There is currently a group working
within the broadcast industry en-
gaged in examining this timing to
recommend changes in the timing
format to accommodate subcarrier
to H sync phasing. The work of this
group could resuit in changes to the
blanking width specifications.

05782

A



Horizontai Blanking Width

HORIZONTAL BLANKING
4 IRE

1 IRE

3. To easily locate the + 4 [RE (1/10
sync) level between which blank-
ing is measured, use the vertical
gain controls to set the sync
pulse height to be 100 Units.

‘

< Without disturcing the setting of
the Joits oer Zivision and Var-
aple controts. move the signal
gown until the zianking levelis at ~
the -0 |RE scate givision. Blank-
ing wigth 1s now measured where
the signal crosses the 0 graticule
divis:2n. in this znoto, there are
10.7 zivisions 21 the O IRE line,
making Ddlanxing 10.7 mucro-
secenas.



Synz Pulse Width

Tne norizontal sync opulse. mea-
surec petween the points at the -2
IRZ 1eve!l. must be between 4.45 and
3.083 microseconds.

5. Set the synz amplitude to 100
units as to: dlanking measure-
ments. then regosition tne signal
to out blanxkin; at the + 10 IRE
grvision. Sync width is now mea-
sured on tne C IRE graticuledine.
In this pnotc. sync width rsi9.4
givision. at 0.2 microseconds per
diviston. 9.4 givision x 0.5 usec/
div = 4.7 microseconds.

Front Porch Width

The front porch. petween blanking
J and the leading edge of H sync,
must be no less than 1.27 micro-
- seconds. This is measured from the
_ -4 |RE level at blanking to the -4
I;gggll IRE level on the leading edge of H
[ sync.
| | .
! ,
| -
| ‘ .

-4 IRE @

-3 IRE

6. After setting sync to 100 units, |
the blanking level is set to -10
IRE, and the start of the front
porch is on the 0 IRE line. The
end of front porch is found by ‘
moving blanking to +10 IRE. !
These points are shown here as &

L J double exposure. O 5 7 8 :'3

2%




FIRST 1/2 CYCLE

Burst
The present specification for burst

requires a minimum of 8 cycles ot .

burst. This may be revised in the
near future to 9. The first cycle of
burst is defined as the first cycle ot
burst, one half cycle of which
equais or exceeds 50% of the peak
amplitude of burst measured at the
center of the signal. This tirst half
cycle determines the start of burst
and also its phase. The last cycle of
burst is defined the same way at the
end of the burst.

SREEZEWAY

EXCEEDING 50%

—-1---

START

7. FCC stancards require a min-
imum of 8 cycles of color burst.
The burst shown here contains
8" cycles.

Breezeway

The period between the trailing
edge of the horizontal sync puise
and the first cycle of color burst
must be no less than 381 nanosec-
onds, or 0.381 microseconds. This
period is measured from the -4 IRE
level on the trailing edge of H sync
to the first zero crossing of the first
cycle of the burst dacket.

8. Double exposure

showing
breezeway measurement. Start
ing point at 1/10 o! sync. Shown
here, at 0.1 usec!div, breezeway

= 0.620 microseconas.

AN
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Rise Time of H Sync

Tne rise and tall times ¢f the hori-
zzntal sync oulse. measured
cetween the 10 angd 30% points on
‘ne leaging and trailing ecdges ot the
cuise, Mus! oe less than 0.250
mizrosecaonds (250 nanoseconds).

I H SYNC bl
—={ F—AISE AND FALL—> |e—
9. Shown here at 0.1 usecidivision. I TIME I
Sync puise leading edge, 0.120 ' |
usec, (Figure 9) sync pulse trail- -41RE§ | | $-41RE
ing edge 0.125 usec. B ! :
]
| |
| !
! !
| |
! ! \ ‘
! |
| |
| |
| !
| |
|
-136 IRE -36 IRE

05784
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Equalizing Pulse Width

The wiath of the equalizing pulses
which precege ang follow vertical
sync snould be 2.584 microseconds.
The tolerance on equalizing puises
is that the area of ne puise must be
Detween 45 ang 32°; of the area of a
synchronizing puise. It is a fairly
simple matter ‘0 ompare the reia-
tive wiaths of the cuises and make a
valid compariso? .n that manner.
The eagualizing zuises can Dde
viewea on a waveform monitor by
using :he varnac:e iine seiector to
‘ngger tn the vertcal interval. Be
sure wnen maxin¢ this measure-
ment (nat the ver cai intervai is cor-
‘ectly ‘ormati2c as describea
Sreviousiy,

Vertical Blanking

Vertical blanking is the time be-
tween the last picture information
at the bottom of one field and the
first picture information at the top
of the following field. Verticai blank-
ing is measured from the leading
edge of the first equalizing puise.
Measured in terms of time, vertical

— + ‘

blanking must be greater than 1.17
milliseconds, but less than 1.33
milliseconds. in terms of scanning
lines, the maximum vertical
blanking is 21 lines. It is fairly stand-
ard in the industry to adhere to 21
lines of blanking, as the vertical in-
terval lines preceding picture are
often used for the transmission of
vertical interval test signais.

?..

P N
7 ~
7 ~
L’ Y
Ve \\
e \\\
// : EQUALIZING AN
P PULSE WIDTH S\
-2 IRE

11. Measured between points at
the 110 sync (-4 IRE] level.
Shown here at 0.25 usec:div:
2.40 usec. Depending on the
width of H sync, equalizers may
be between 2.0 and 2.54 usec.




Vertical Sync Puise

The vertica! sync pulse should have
a total wigtn equal to three horizon-
ta! scanning lines. The serrations in
tn2 sync cuise must be between 3.8
anz 3.1 microseconds. measuread at
the -4 IRZ ievel. The rise and fall
timas o° tne equalizers and serra-
uons mus: pe less than 0.250 micro-
sezonds.

.

12. 3 tull lines in duration, with ser-
rations as shown Ahere. 0.5
usec/div, serration width = 4.5
usec.

[

SZRRATION
WIDTH

—

Subcarrier Frequency

The frequency of the color subcarner
or burst signal must be neld within
10 Hz of 3.579545 MHz. Tne shon
time duration of the burs: signa!
makes direct frequency counting
quite inaccurate. Depending on tne
equipment available. burs: rreguen-
cy can be measured or verified in
several ways.

Frequency Counter and
Gen-Lock Device

SYSTEN UNDER TZ37
GEN LOCK SIGNAL GENZRATOR
C V. SUSTARRIEA QU7 '
\i
FREQUENCY COUNTER

If you have a digital frequency
counter ang a gen-lock signal gen-
erator with a cw subcarrier output,
the generator can be locked to the
video signal and the subcarrier tre-
quency of the generator can be
measured with the frequency
counter.

05765
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Fieid Time Distortions

Incorrect low frequency response,
or the introduction of extraneous
low frequency components into the
system will result in field time dis-
tortions. If the coupling between
stages of an ac coupled video am-
plitier is insutficient, low frequency
roll-otf will be evident in the signal.
This appears as a difference in
shading from the top to the bottom
of the picture. Extraneous signals
coupled into the television system,
most notably power supply and
power line hum, will also be seen as
field time distortions, but their ef-
fect will be present regardless of
the level of the picture signal. With
color systems, in which the vertical
rate is not locked to the power line
frequency. hum will become evi-
dent as along time distortion.

There is no adequate way to mea-
sure field time distortion on an in.
service Dbasis. A gross check on
field time distortion while the sys-
tem is operating can be made by
viewing the blanking level or sync
tip. and observing any variation be-
tween the vertical blanking interval
and the picture level. This is an un-
satisfactory test except for emer-
gency troubleshooting. The wave-
form monitor DC RESTORER
should be off for these tests.

ldeally, to test low tfrequency re-
sponse, a 60 Hz squarewave would
be used for out of service tests.
Since some television equipment
requires sync pulses to operate
satisfactorily, a special 60 Hz
square wave with synchronizing
_pulses is available from the Tek-
tronix Test Signal Generators. This
60 Hz square wave is extremely sen-
sitive to low frequency response er-
rors, or fietd time distortions.

Other similar signals, such as a
window or full tfield bar signal, may
also be used. These signais are,
however, much less sensitive to
field time distortions than the 60 Hz
square wave.

1. 60 Hz moditied square wave used

in testing for lield time distortions.

_ 2. Field time distortion. Notice tilt
in square wave. This check is
made with the DC Restorer in the
waveform monitor turned off.

Line Time Distortions

Mid-trequency response errors ac-
count tor the line time. distortions
present on television signals. Line
time distortion is measured by
viewing the tilt of the bar wavetorm
on a pulse and bar signal. This mea-
surement can be made on a full field
orin-service basis.

In checking for line time distortion,
low frequency hum and noise may
thicken the trace, making an ac-
curate determination of the amount
of distortion difficult. It this is the
case, attempt to minimize or elim-
inate their effect by using the FAST
DC RESTORER (clamp) to remove
the low frequency componems. If
this measurement is made on 2a full
field signal, the 15 LINE mode can
be used to further reduce hum and
low frequency interference. The
first and last portions of the bar
waveform are not considered when
measuring line time distortion, as
the presence of any short time dis-
tortions will disturb the leading and
trailing edges of the bar signal. The
graticule supplied on current 1480
Series Waveform Monitors is de-
signed to assist in making measure-
ments of line time distortions.
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1. The barportion of this composite
test signal may be used to mea-
sureline time distortions.

2. 5% line time dist@rtion indicated
from otf the air measurement.

Short Time Distortions

Errors in mign frequency response
resyit 10 snort time distortions. 7o
measure tnese snort time distor-
tions. the puise and bar test signal
is used, either as an in-service test
or on a tull field basis. By compar-
ing the height of the pulse to the
height of the center of the bar, the
relative response at low and high
trequencies can be compared. The
ratio of the height of the pulse to
the bar is a measure of the short
time distortion present. To make the
comparison between pulse and bar
amplituge easier, the TEKTRONIX
1480 Series of waveform monitors
allows the puise to be "folded back”
under the bar. A small amount of
high frequency peaking will actually
enhance ‘he received picture by
making fine details stand out. Ex-
cessive high frequency response,
however, will introduce echoes or
ghosts.

1. Pulse and bar test signal. By
comparing the pulse to the bar
amplitude short time distortions
can be measured.

2. Pulse height is down about
units. This corresgonds tc
factor picture impairment o:
(Krs)-

3. The comparison of sulse tc
amplitude 1s simpitied by
sweep folgback feature of

TEKTRONIX
Monitor.

1480 Wavers

05756



- Luminance Nonlinear
Distortion. Cont.
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Tne stairstep or modulated stair-
3tep s used for measuring lumin-
ance noniinear distortion.

- S o R S SRV SURT IS WSS W

2. After passing through the stair-
step dilfterentiator and chrom-:
inance fiiter, the CAT display

— snows spikes in proportion to the
gmplitude of the stairstep risers.

J. Tne staircase ol the composite
rest signal may also pe used for
this measyrement.

4. Off-air signal showing luminance
nonlinear distortion. The tallest
spike is set to 100 units, and the
snortest spike pictured is down
14 units trom 100.

Difterential Gain

Difterenuat gain. oras it is more cor-
rectly describec. ditterenual
gnroma gain, Is a difference in
amplityge response at the color
sub-carrer frequency as tne signat
level cnanges. Tne value of ditieren-
11al gain may change as the average
1Sture level or brichtness cnanges.
so several measurements o! this
distorion are necessary to tully
evaiuate the system response. Tne
test signal used ‘or ditierentiai gain
measurements s tne staircase sig-
nal with chiroma acaed 10 the nsers .
Any difference in the amphituge of
the chrominance componen: atter
transmission is differential gain.
This parameter can be measured
either 1n service or on a full fiele
basis. To maxe the measuremen:.
2oply the test signal to the eguin-
ment to De testec. and Monitor (N2
cutou! signal on the wavetorm
monitor. Pass the signal througn
tne ¢nhroma bandoass filter in tne
wavetorm monitor. Adjust the verti-
cal sensitivity until the largest
chroma envelope is 100 IRE peak.
The ditterence in amplituce be-
tween this step and the smallest
step displayed is a measure of tne
difterential chroma gain. For out of
service testing, this measurement
is also made at 10% and 90% Aver
age Picture Level to simulate the
range of possible transmissior
parameters.

A vectorscope can also be used fo
measuring differential gain. The
characteristics of the TEKTROND
520A Vectorscope allow measure
ments of differential gain distortior
assmallas1%.
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VECTORSCOPE
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TEST SIGNAL GENERATOR
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1. The modulated stairstep is used
to measure diflerential chroma
gain.

2. Off-air signal viewed with wave-
form monitor crroma banopass
filter.

3. Signaf exoanded so that largest
burst pacxetis 100 IRE peak. The
amphituge difterence between
100 anc :ne smailest step 1s the
amoun: 2f citferential gain.
Shown nere. DG = 277%.

Differential Phase

It the phase of the color subcarrier
changes as a result of changes in
the amplitude of the luminance sig-
nal, this distortion is known as
differential phase. Differential
phase is measured by using a stair-
step signal with constant amplitude
chrominance added to the stairstep
risers. Viewing the subcarrier signal
on a vectorscope, any phase dif-
ference between the chrominance
on the steps indicates differential
phase. The dilterence, in degrees.
between the two steps which are
farthest apart is a measure of the
differentiai phase.

The TEKTRONIX 520A Vectorscope
provides more accurate measure-
ment of differential phase througn
the use of specially designea
cirguitry.

There is no FCC specification for
ditferential phase per.se, but the
phase error of saturated color bars
must be less than =10 degrees.
More conservative values af
gitferential phase are well within
the state of the art. s0 a tighter
specification for your facility mignt
be appropriate.
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T~e meauiates staircase 1S useg
' evaiuaie cifterential phase. As
Zerarareg rme chrocminance on
2ircase s ezyual 1n pnase
molityge.
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2. Yiewed on a vectorscope in the
YECTOR mode, the staiwrcase
cnrominance component is posi-
icneg !0 the (°-180° axis, and
‘e gain is agiusted to place the
s‘airrcasechromaatthe
cerimeterof the circle.

3. Depressing the DIFFerential
PHASZ oputton, the staircase
cnroma s positioneg so that the
reterence point 1s on the 0° scale
division. The peak of the signal
corresoonas to the cgitferential
onase error. In this pnoto. ditfer-
ential pnase equals about 3°.

4. For greater accuracy in differen-

tial phase measurement, the
doubie trace technique can be
used. In this mode, the signal is
set up as before, and the CALl-
BRATED PHASE shifter is set to
0. The CHannel A or CHannel B
PHASE control, as appropriate, is
adjusied so that the reference
step signals are overlaid.

>

5. Tne CALIBRATZZ PHASE contip

e e ea

IS tnen adjusiez to overiay tne
stea perng measuyrec. Tne CAL:
8ARATED PHASZ wmat now ind:-
cates the dgdifferentiar znase
oresent. This metnos  3/ows
ditterential ponase c¢:siorion as
smairas 0.7°1c pemeasyrez

CALIBRATED
PHASE
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LPTV/Translator Maintenance Report Form



Trinity Broadcasting Network
LPTV Maintananca Report Form

Call Sign

Output Chan.

Final Amplifier Readings

Measured

P.A. Voltage

P.A. Current(s)

Pg, 1

Factory Data

Fil, Volts

Control Grid Volts

Screen Volts .

Output Power (Visual)

Aural Power

Reverse Powver

Exciter Driver.

Are The Following Normal (x)

L.O.

Mixer

Driver Currents

Multiple Voltages



